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Looking at Domestic Textiles: An  
Eye-Tracking Experiment Analysing Influences 
on Viewing Behaviour at Owlpen Manor
Benjamin W. Tatler, Ross G. Macdonald, Tara Hamling 
and Catherine Richardson
Decorative textiles were once ubiquitous and important, occupying a significant social 
and cultural space in the early modern interior, yet their impact upon how individuals 
engaged with domestic spaces is largely unknown. One way of  approaching their impact 
is through an exploration of  how present-day individuals engage visually with them in 
relation to other objects as they walk around an historic space. This article reports on one 
such investigation, an eye-tracking study which explored responses to the narrative hangings 
in Queen Margaret’s Chamber at Owlpen Manor in Gloucestershire. Using eye-tracking 
equipment, we compared the viewing behaviour of  two groups of  participants, to whom 
we gave key information before they entered the room. We found that both the expertise of  
the viewers and the information provided influenced their viewing behaviour. Our findings 
highlight the importance of  individual understanding and information provided to viewers 
when engaging with historic spaces, and can inform museum and heritage practice as well as 
enhancing our comprehension of  how viewers engage with such textiles in historic spaces.
Introduction
This paper presents the findings of a research study designed to help us understand the 
role of an important but traditionally overlooked category of early modern textile (painted 
cloths) in a domestic setting.1 The experiment formed a core part of the activities of an 
Arts and Humanities Research Council (AHRC) Research Network, Ways of  Seeing the 
English Domestic Interior, 1500–1700: The Case of  Decorative Textiles (2012–2013), which 
aimed to exchange knowledge about historical artefacts and environments in answering a 
central research question: how did individuals experience and engage with the visual and 
material properties of the domestic interior in early modern England, and how might we 
analyse and represent those experiences in the present? Decorative textiles with pictorial 
imagery raise particular questions about the dynamics of perception between the narrative 
(reading), visual (form, colour) and material (texture) qualities of interiors, and this article 
investigates the contribution that approaches and technologies used in psychology and 
computer science can make to exploring those relationships. Using eye-tracking equipment 
to chart viewers’ behaviour, it assesses individuals’ responses to early modern textiles in 
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the context of an historic house interior, Queen Margaret’s Chamber at Owlpen Manor, 
Gloucestershire. Our findings aim to engage historians of domestic textiles and museum 
and heritage practitioners who interpret, conserve, display and present them, as well as 
psychologists interested in perception.
Approaches to historic textiles in an academic and museum context tend to follow an 
art-historical model of interpretation, with analysis of technique and skill in relation to 
manufacture coupled with explication of subject matter as narrative. These approaches are 
not, however, sensitive to the peculiar qualities of the medium as tactile fabric furnishing, 
introduced to enhance domestic living conditions, or the specificity of visual experience in 
relation to physical and interpretative contexts. New approaches are suggested by recent 
interest in material and visual culture; the interdisciplinary field of material culture has 
focused attention on the need to be attentive to the materiality of decorative objects, while 
studies in visual culture — with its emphasis on the various means by which ways of seeing 
are influenced by the social and cultural context of a given period, region or community — 
opens up questions about the relationship between the physiological act of seeing and the 
intellectual frameworks which condition perception. In order to achieve a richer understand-
ing of how such textiles operated as part of the furnishings of homes as lived spaces, and 
therefore how they contributed to the experience of domestic interiors, it is now essential to 
engage with disciplines outside the humanities to develop some initial practical experiments.
The aim of this article — and of the experiment on which it is based — is to investigate 
how the configuration of a room and its furnishings influences strategies for viewing — 
where do people look and how long do they spend looking? More specifically, what can 
we learn about how people engage with historic textiles with a narrative component in a 
‘real’ domestic environment? Would the nature of this engagement change when they were 
provided with specific pieces of information about the various qualities of the artwork? 
Using methods of analysis from social science disciplines makes it possible to provide a 
rigorous statistical underpinning for the role of these early modern decorative features, 
and to explore quantitatively how they functioned as part of an interior (the relationship 
between the different elements of a room). These empirical findings can then be brought 
into dialogue with more qualitative material, such as the evidence of the questionnaires the 
participants completed (which are analysed in the introduction to this special issue), and 
contemporary accounts of the way such interiors functioned, which are explored in several 
of the other papers in the issue. Such a scientific analysis also makes it possible to quantify 
the potential impact of display decisions. While some similar studies of viewer behaviour 
using eye-tracking technology have been conducted in the particular settings of museum 
galleries, they have mainly focused on the potential for eye tracking as a useful measure in 
gallery spaces, the technical limitations involved and overall proportions of navigation and 
looking.2 No comparable study to date has attempted to analyse how people view narrative 
decorative art and furnishings in the ‘real-world’ environment of a domestic room, or how 
such viewing might be influenced by prior knowledge and information given to viewers.
Owlpen Manor, Gloucestershire, was selected as the case study because one of the bed-
rooms (known as Queen Margaret’s Chamber) is decorated with a unique scheme of painted 
cloths dating from the early eighteenth century. Painted cloths were once an extremely 
common form of interior decoration across Europe and feature prominently in probate 
documents and account books. They were used to cover the walls of Tudor and Stuart 
interiors as insulation and decoration before the introduction of panelling and wallpapers.3 
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Very few examples of this art form survive and most are in a fragmentary condition. The 
rare survival of a complete scheme in good condition and in situ therefore provided an 
appropriate location for our study. The room also contained a standing bedstead, several 
large pieces of storage furniture and a variety of other smaller pieces including a screen, 
spinning wheel and a display case, all of different dates. Two stone-mullioned windows 
offered views across the Manor’s formal gardens, and gave natural light (Fig. 1). This 
was supplemented by two spotlights on floor stands positioned near the same wall as the 
windows. The additional lighting was required in order to provide sufficient light for the 
videos recorded from the head-mounted eye-tracker equipment worn by participants to 
be analysed, but their position did not significantly alter the direction of the light (see the 
Appendix for more details).
The cloths at Owlpen Manor are painted in distemper, a tempera technique where earth 
pigments are bound with glue size, on 42-inch unbleached canvas-linen strips. They depict 
a stylised landscape of conical hills, white buildings, flowers, foliage, cedars palms and 
other trees. Within this landscape setting are figures and animals representing three scenes 
from the biblical story of Joseph4 (Fig. 1). On the west wall (left of the fireplace) are two 
figures representing Joseph in his ‘coat of many colours’ with his father, Jacob. On the 
east wall opposite the entrance to the room is a scene showing Joseph being lifted out of 
the pit by two of his brothers, while to the right two Ishmaelite merchants approach with 
Fig. 1. Queen Margaret’s Chamber, Owlpen Manor, Gloucestershire, with insets showing 
details of the contents and painted cloths, early eighteenth century.
Courtesy of  Sir Nicholas Mander. Photograph: Ben Tatler.
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their camels. On the north wall behind the bed is a scene showing Joseph being sold to the 
Midianite traders for twenty pieces of silver, among some sheep and a sheep dog with a 
dove above. While the cloths are not original to the room, they were acquired (probably 
new) for another of Owlpen Manor’s rooms with similar dimensions, so that their current 
presentation retains a sense of their original scale, form and appearance as expansive wall 
coverings.5 The benefits of this case study also include the fact that the house is privately 
owned and still occupied as a home (so that the room is furnished with a combination of 
period and modern domestic items, unlike some museum contexts), and yet the chamber 
is also part of a suite of rooms on display during periods when the house is open to the 
public (so it is ‘styled’ to some extent for presentation to visitors, as would have been the 
case in the carefully furnished semi-public spaces of an early modern interior). This unusual 
combination of domestic and heritage setting helps to encourage the kind of self-conscious 
viewing practices which are associated with the early modern period.6
This paper opens with a discussion of viewing and perception before turning to the 
results of the study. The implications of the findings for historical and heritage analyses of 
decorative textiles in domestic settings are discussed in the conclusion, while the appendix 
provides a scientific discussion of the methods employed.
Current Research on Viewing and Perception
In order to understand the range of probable responses to domestic textiles, it is necessary 
to appreciate the nature of vision. The immediacy and omneity of our subjective visual 
experience belies the reality of seeing: despite our comprehensive and uninterrupted sense 
of seeing, the eyes interrogate our surroundings neither completely nor continuously. High-
quality vision is restricted to a small area in the centre of where we are looking — an area 
about the size of a thumbnail when held at arm’s length. Beyond this region vision becomes 
increasingly blurry with distance from the centre (Fig. 2a). This restricted window of clear 
vision necessitates that we move our eyes in order to gather high-quality views of the world 
around us; we must point our high-resolution central vision at locations from which we need 
good-quality visual information. However, vision is poor when the eyes are moving — just 
as it takes time to expose a camera film to light and the camera must be held steady during 
this time in order to achieve a sharp image, so it takes time for the rods and cones in the 
retina to respond to light, and thus the eye must also be steadied for long enough to obtain 
a sharp image. The opposing requirements to move the eye in order to sample high-quality 
information, yet stabilise it in order to obtain clear visual images, have given rise to a par-
ticular strategy for gathering information from the world around us: we move our eyes in 
rapid jerks called saccades, during which we are essentially blind.7 These rapid movements 
are punctuated by ‘fixation pauses’ where the eyes are stabilised for an average of around a 
third of a second. It is during these fixation pauses that useful visual information is sampled. 
This staccato sampling of the world is thus very unlike our subjective impression of seeing.
With each fixation lasting an average of around a third of a second, we can only direct our 
high-resolution central vision to about three or four locations in every second. As a result, 
we cannot realistically direct this small window of clear vision to everything within a scene 
— indeed, the small central region covers only around 0.03 per cent of our surroundings, 
and so to stand in one location and direct the eyes such that the entire visual environment 
is sampled at the highest resolution would take around sixteen minutes.8 Unsurprisingly, 
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therefore, visual sampling is selective rather than exhaustive: we do not attempt to sample 
every location at the highest resolution but instead direct the eyes selectively to particular 
locations in scenes (Fig. 2b). Not only are we selective about where we look, but it seems 
that this selectivity is underpinned by factors common across people. Indeed, when several 
people are shown the same image, there are locations that most people look at and others 
that few look at.9 The question then arises as to what common underlying factors might be 
responsible for the similarities in viewing behaviour across people. This question has been 
at the heart of psychological inquiry since the manner in which we move our eyes was first 
objectively recorded, and continues to underlie contemporary research.10
The strict spatial and temporal sampling limits on vision mean that successfully complet-
ing many tasks requires that we look at the right place at the right time in order to gather 
the information that we require for our behavioural goals. Thus, if we can understand when 
and where we look, we can understand not only the visual input to the brain that is used 
for planning and executing our behaviours, but also the moment-to-moment information 
requirements and strategies employed by the brain in order to gather the required infor-
mation. Eye movements, therefore, reveal key insights into the manner in which behaviour 
and cognitive processes are organised and prioritised in the brain.
 Two opposing factors seem to play a role in deciding where we look: the properties of 
the scene and the goals of the observers while looking. It is clear that the properties of a 
visual stimulus in part shape our viewing behaviour,11 and there is a correlation between 
where we look and the most visually conspicuous locations in scenes (those that differ 
Fig. 2a. Despite how it feels, clear vision is 
restricted to a small region in the centre of 
where we look. Vision becomes increasingly 
blurry with distance from the centre.
Image courtesy of  Dr Ben Vincent.
Fig. 2b. Eye-movement behaviour of an 
individual viewing a photograph of the 
interior of an office building. Dots indicate 
locations at which the eyes paused for 
periods of fixations, lines indicate the eye 
movements that brought the eye to each 
location. Viewing is highly selective. Figure 
adapted from B. W. Tatler, M. Hayhoe, 
M. Land and D. H. Ballard, ‘Eye guidance 
in natural vision: reinterpreting salience’, 
Journal of  Vision, xi, no. 5 (2011), pp. 1–23.
Image courtesy of  Ben Tatler.
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most from their surroundings in terms of colours, brightness and contrast).12 Given that 
visual conspicuity is defined by physical properties in the stimuli we view, different people 
should look in similar places in scenes, and indeed this is broadly the case.13 However, the 
correlations between where we look and the most visually conspicuous locations in scenes 
are typically weak,14 and less important than the goals of the observer — why they are 
viewing the scene will play a larger part in determining the direction of their gaze. The 
importance of such ‘task goals’ in deciding where we look has been recognised since some 
of the earliest recordings of eye movements were made,15 and the notion that the instruc-
tions we receive before viewing a stimulus can have a profound influence on how we view 
the stimulus was demonstrated elegantly by both Guy Buswell and Alfred Yarbus.16 Yarbus 
recorded the eye-movement behaviour of a single participant viewing a copy of Ilya Repin’s 
painting The Unexpected Visitor (1884) seven times, each time with a different instruction 
prior to viewing. The participant’s viewing behaviour was markedly different each time and 
the locations fixated corresponded to those that might be expected to provide information 
relevant to the task suggested by the instructions (Fig. 3), showing that our goals — which 
can be set by the instructions we receive — have a profound influence on where we look.
The information and knowledge that we bring to any situation also influences where 
we look. This knowledge may come from our previous experience and expertise as well as 
from information that we are given at the time of viewing a stimulus.17 Experts in a range 
of tasks show different eye-movement behaviour from non-experts:18 expert chess players, 
for example, look at the spaces between playing pieces on a chess board, whereas novice 
players look at the individual pieces;19 as radiographers learn to find cancers in X-ray images, 
so their eye-movement strategies change.20 While differences in eye movements can act as 
reliable markers for expertise, it is not always clear whether or how they reflect variances in 
the underlying processes occurring during fixations, such as information processing style.
Viewing behaviour can be altered by the information given immediately prior to view-
ing a stimulus. When viewing abstract art, knowing the title of a piece can influence both 
inspection behaviour and understanding: Kapoula, Daunys, Herbez and Yang found that 
observers inspected cubist paintings by Fernand Léger (The Wedding, The Alarm Clock and 
Contrast of  Forms) differently when they were told the title of the piece before viewing than 
when they were given no information prior to viewing.21 Collectively, these studies demon-
strate that viewing behaviour is influenced by both prior knowledge and any information 
provided immediately before viewing a stimulus. Thus we might expect similar factors to 
influence how people view decorative textiles within domestic spaces.
 Viewing behaviour is also influenced by the context in which we view a stimulus. Laboratory-
based viewing paradigms, where images of objects or scenes are displayed on computer screens, 
offer the opportunity for experimental control over the viewing conditions, but may not reflect 
how we view real environments, or objects in the context of real environments.22 In particular, 
the frame of the monitor provides a frame of reference not present in the real world, and results 
in a strong tendency to fixate the centre of the screen irrespective of the content of the viewed 
scene.23 Removing objects from the context in which they would naturally be viewed can have 
important consequences for how they are viewed. For example, viewing early Renaissance paint-
ings under modern lighting conditions results in changes in the appearance of the gold leaf that 
is common in many of these paintings, which appears to glow if viewed when illuminated by 
beeswax candles, and indeed this changes the manner in which the paintings are viewed.24 The 
manner in which we understand, represent and remember the objects and environment can 
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Fig. 3. Recordings of one participant viewing Ilya Repin’s painting The Unexpected Visitor 
(1884) seven times, each with different instructions prior to viewing. Each record shows eye 
movements collected during a three-minute recording session. The instructions given were: 
(a) Free examination. (b) Estimate the material circumstances of the family in the picture. (c) 
Give the ages of the people. (d) Surmise what the family had been doing before the arrival 
of the unexpected visitor. (e) Remember the clothes worn by the people. (f) Remember the 
position of the people and objects in the room. (g) Estimate how long the unexpected visitor 
had been away from the family. Illustration adapted from A. L. Yarbus, Eye Movements and 
Vision (New York: Plenum Press, 1967), fig. 109, for M. Land and B. W. Tatler, Looking and 
Acting: Vision and Eye Movements in Natural Behaviour (Oxford: Oxford University Press, 
2009), p. 43.
Image courtesy of  Ben Tatler.
Benjamin W. Tatler et al.
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also vary considerably between laboratory and natural contexts.25 If we are to understand how 
environments and the objects within them would be viewed and understood by participants, it 
is therefore important to study this behaviour in a context that matches the real-world situation 
as closely as possible.26
The Present Study
In order to analyse how people view decorative textiles within historic domestic interiors, 
given the dependence of viewing behaviour on the context in which a stimulus is viewed and 
the considerable differences in how we view, represent and remember images, we recorded 
participants’ eye-movement behaviour while they explored Queen Margaret’s Chamber at 
Owlpen Manor.
 Selecting a single environment necessarily limits the scope of the findings. From a practi-
cal perspective, the time required to analyse data collected from mobile eye-tracking equip-
ment is considerable, with manual frame-by-frame coding required for the video records 
of where observers looked (indeed, psychology studies of real-world viewing behaviour 
typically use relatively few participants).27 However, this case study approach, not uncom-
mon in psychology experiments, does have particular advantages: it enabled us to explore 
viewing behaviour in detail, considering how participants’ responses to particular motifs 
within the painted cloths related to their investigation of other aspects of the selected envi-
ronment, thereby providing a detailed description of a single case study rather than more 
general descriptions across a variety of settings which would not have allowed us to assess 
our key questions of narrative structure in sufficient detail.
This case study provides a timely collaboration between traditionally distinct research 
fields and offers, we hope, novel insights across these disciplines. From the perspective of the 
psychology of vision, there are no existing empirical studies of eye-movement behaviour for 
viewing an entire room as people walk around a real-world environment and view pictorial 
art in a domestic context. Moreover, the fact that the pictorial information in the painted 
cloths encompasses the extended space of an entire wall and indeed extends around all 
four walls of the room, offers insights into how we view pictures that are not bounded by 
artificial frames like those provided by a computer monitor. Our study is also the first study 
of real-world vision in which the effects of different sets of instructions prior to entering an 
environment have been compared, enabling insights into the quantitative effects of instruc-
tions upon viewing behaviour in a natural setting.
Studies of early modern domestic interiors, on the other hand, have not yet sought to 
understand the relative significance of objects in a visual way, nor investigated fully how 
narrative might operate spatially in rooms of this period.28 There has been very little work 
on spatial experience, despite the obvious connections between this kind of immersive work 
and the analysis of early modern theatrical performance cultures,29 and current scholarship 
does not take into account the visual and aesthetic ways in which information is gleaned in 
the early modern interior, or the relationships between aesthetics, narrative, and the social 
and cultural meanings of space.
In order to consider the impact of prior knowledge on viewing behaviour, we compared 
viewing for participants with different levels of familiarity with the roles of decorative textiles 
in historic interiors. We recruited two distinct groups of participants: one comprised members 
of the AHRC-funded network on ‘Ways of Seeing the English Domestic Interior, 1500–1700: 
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The Case of Decorative Textiles’. These participants came from a variety of disciplines and 
had varied prior knowledge, but all were engaged with heritage and, as network members, 
had knowledge of the social and cultural significance of decorative textiles in properties con-
temporary with Owlpen Manor. The second group of participants comprised undergraduate 
and postgraduate student volunteers enrolled on humanities programmes. This group had not 
been informed about the social and cultural significance of decorative textiles and were given no 
prior information about the identity of the house they would visit or the nature of its interiors. 
By comparing these two groups we were able to consider whether and how knowledge of the 
importance of decorative textiles influences the manner in which an historic space is explored.
In order to consider how the information given to participants before entering the domes-
tic interior shapes inspection behaviour, we asked each participant to enter and explore the 
same room four times. No information was given to any of the participants prior to the 
first entry. They were simply instructed to look around and explore the room. The three 
subsequent entries were preceded by providing the participant with a brief written statement 
about the room, designed to highlight particular pieces of information about the painted 
cloths. These statements highlighted the materials from which the cloths were made (‘The 
hangings are made from linen’), the rarity of the painted cloths (‘The hangings on the walls 
are very rare, dating from about 1700’) and the story illustrated within the painted cloths 
(‘Depicted within the hangings is the story of Joseph and his brothers from the Bible’). The 
order in which the participants received these three statements was counterbalanced across 
participants in order to control for any order effects on viewing behaviour.
Participants’ eye movements were tracked using one of two Positive Science LLC mobile 
eye trackers, which allowed free head movement. Each tracker has two cameras mounted on 
the frame of a pair of spectacles (Figs 4a and 4b): one records the scene from the participant’s 
point of view (scene camera), the other records movements of the right eye (eye camera). 
After the experiment, eye-tracking data were manually coded offline by the authors and 
Fig. 4a. The Positive Science eye tracker.
Photograph: Ben Tatler.
Fig. 4b. A frame from the rendered movie, 
combining the view from the participant’s 
head with the view of their eye (inset top 
right). A calibrated model of the eye was 
fitted in Yarbus software. The cross hair in 
scene shows where the centre of gaze was 
directed.
Photograph: Ben Tatler.
Benjamin W. Tatler et al.
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two volunteer research assistants. Eye movements (saccades) were detected manually using 
deflections of the iris in the video overlay of the eye in the eye-tracking video. The eye-track-
ing information was analysed using ‘analyses of variance’, or ANOVA, which allowed us to 
quantify whether and how prior knowledge and information given to participants changed 
behaviour in the room and whether the effects of providing differing instructions were 
different in the two groups of participants. A fuller discussion of the methods adopted in 
this experiment is offered in Appendix 1.
Results 1: Time Spent in the Room
As a measure of engagement with the room we first considered the amount of time that 
people spent within it.30 Participants were given no instructions about how long to spend 
there; they were told to stay for as long as they wanted to. There was no significant difference 
between the two groups of participants in how long they spent in the room.31 However, time 
spent in the room did differ according to the statement received prior to entry.32 Participants 
from both groups spent longer in the room on their first entry (with no specific instructions) 
than on any other entries to the room. The difference found between the first and later entries 
to the room was the same for the two groups of participants33 (Fig. 5). These results show 
that the background of the participants did not influence how long they spent in the room, 
and neither did the nature of the statement given prior to entry: whether it was about the 
material, rarity or story of the painted cloths.
Results 2: Viewing Behaviour in the Room
In order to consider how people inspected the room while in it, we recorded what each 
fixation was directed at during the first sixty seconds that they spent in the room (or for 
the entire duration of their time in the room if they spent less than sixty seconds inside 
it). We then assigned these fixations to one of nine categories of content within the room 
and calculated the proportion of time for which gaze was directed to each of these nine 
categories. Figure 6 shows that the painted cloths, furniture and objects within the rooms 
were looked at far more than its other aspects (for example, architectural features). For this 
reason, we restricted our analysis to only these three categories of room content.
Fig. 5. Time spent 
in room by each 
of the two groups 
of participants 
following each of 
the four different 
statements prior to 
entering the room. 
Bars show mean time 
spent in the room. 
Error bars show one 
standard error of the 
mean (SEM).
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A 3-way ANOVA showed that allocation of gaze in the room varied between the four 
pieces of information given before entering the room and between the three categories of 
content. The differences in gaze allocation across the three categories of content in the 
room was different for expert and non-expert participants, and also varied depending on 
the statement read before entering the room. There was a significant three-way interaction 
between participant group, prior information and category of room content. This shows 
that the effects that different statements had on the distribution of attention around the 
room differed for the two groups of participants.34
If we consider only the first entry into the room, before which participants received no 
information about the room, participants who did not know about the social and cultural 
significance of decorative textiles in historic domestic interiors (our ‘non-expert’ group) 
were no more likely to spend time looking at the painted cloths than they were to spend 
time looking at the furniture and objects in the room.35 In contrast, participants who did 
have an understanding of the social and cultural significance of the decorative textiles (our 
‘expert’ group) spent significantly more time looking at the painted cloths than they spent 
looking at other things in the room.36 This immediately demonstrates that what people 
already know about historic domestic interiors and the importance of their content shapes 
the manner in which they view the domestic interior. Furthermore, the lack of preference 
for painted cloths in our non-expert group suggests that, despite their prominence in the 
room, they do not inherently attract attention any more than do its other contents.
Two follow-up 1-way ANOVAs were run to explore the manner in which the prior infor-
mation given before each room entry influenced the proportion of time spent on the painted 
cloths for participants in the expert and non-expert groups. Informing participants about 
Fig. 6. Mean proportion of viewing time spent looking at each category of content in the 
room. Separate plots are shown for each of the four statements given before entering the 
room. Black bars show viewing behaviour by non-expert participants; grey bars show viewing 
behaviour for expert participants. Error bars show 1SEM.
Benjamin W. Tatler et al.
105
the story within the painted cloths resulted in more time spent looking at these than after 
any other information given.37 Providing information about the rarity of the painted cloths 
resulted in more time spent looking at them than when no information was provided, but 
only for the expert group.38 Informing participants that the cloths were made of linen did 
not result in significantly longer looking times than providing them with no information 
before entering the room. Our findings therefore demonstrate that both the background 
knowledge of the participants and the information that they were provided with before 
entering the room influenced how much time was spent looking at the painted cloths relative 
to other things in the room. In the following section, we consider whether these factors also 
influenced the distribution of attention within painted cloths: that is, which parts of the 
painted cloths were looked at by our participants.
Results 3: Looking at the Painted Cloths
In this analysis we consider only fixations made to the painted cloths and whether partici-
pants looked at: people depicted in the cloths, buildings, foliage (trees and bushes), animals, 
background (hills, ground, sky), the border around the top of the painted cloths and the 
(vertical) edges of the cloths (see Figs 7a and 7b for examples of these components).
A 3-way ANOVA revealed that attention was not allocated equally to all aspects of the 
painted cloths.39 These differences between the parts were modulated by the participant 
group, and by the prior information provided before entering the room.40 Figure 8a shows 
that certain motifs were looked at more by the participants with prior knowledge of the 
social and cultural significance of the painted cloths (the foliage and the people, although 
for the latter the result was not statistically reliable),41 whereas other parts of the painted 
cloths were looked at more by the participants who did not know about the historical signif-
icance of the painted cloths (the background and edges).42 Figure 8b shows that informing 
participants about the material resulted in more time spent looking at the top border and 
edge of the painted cloths and less time looking at the people; providing information about 
the story in the painted cloths produced the opposite effect.43
Fig. 7a. A section of painted cloth, Queen 
Margaret’s Chamber, Owlpen Manor, 
Gloucestershire, early eighteenth century.
Courtesy of  Sir Nicholas Mander.
Photograph: Ben Tatler.
Fig. 7b. A section of painted cloth, Queen 
Margaret’s Chamber, Owlpen Manor, 
Gloucestershire, early eighteenth century, 
colour-coded by the regions used in our 
analyses for people (red), buildings (royal 
blue), foliage (green), top border (magenta), 
edge (brown) and background (sky blue).
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Results 4: Looking at Characters in the Painted Cloths
Finally, we considered whether the background of our participants and the information 
provided prior to viewing resulted in different allocations of attention to the characters 
within the painted cloths. The cloths show ten human figures (characters within the story 
of Joseph) around the room. We arbitrarily labelled these 1–10 according to the order in 
Fig. 8a. Proportion of time looking at painted cloths that was spent on each of seven 
components of the painted cloths and how this was modulated by participant background. 
Error bars show 1SEM.
Fig. 8b. Proportion of time looking at painted cloths that was spent on each of seven 
components of the painted cloths and how this was modulated by information received prior 
to room entry. Error bars show 1SEM.
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which they appear, moving clockwise around the room starting at the wall behind the bed 
(Figs 9a–d).
A 3-way ANOVA revealed that not all of the ten characters received the same amount 
of viewing time.44 These differences across the characters were somewhat modulated by 
the information provided prior to entering the room, with an interaction between depicted 
character and prior information that approached significance45 (Fig. 10). This interaction, 
while not statistically significant, seems to suggest that character 10 was looked at more than 
any of the other people when given no instructions or when informed about the material 
or rarity of the painted cloths. The only exception to this tendency was after participants 
were provided with information about the story depicted in the painted cloths.
Fig. 9a. Painted cloth, Queen Margaret 
Chamber, Owlpen Manor, Gloucestershire, 
early eighteenth century, left-hand wall 
inside door.
Courtesy of  Sir Nicholas Mander. 
Photograph: Ben Tatler.
Fig. 9b. Human figures 1–3, Painted 
cloth, Queen Margaret’s Chamber, Owlpen 
Manor, Gloucestershire, early eighteenth 
century, detail, left-hand wall inside door.
Courtesy of  Sir Nicholas Mander. 
Photograph: Ben Tatler.
Fig. 9c. Human figures 4–8, Painted 
cloth, Queen Margaret’s Chamber, Owlpen 
Manor, Gloucestershire, early eighteenth 
century, wall facing door.
Courtesy of  Sir Nicholas Mander. 
Photograph: Ben Tatler.
Fig. 9d. Human figures 9–10, Painted 
cloth, Queen Margaret’s Chamber, Owlpen 
Manor, Gloucestershire, early eighteenth 
century, right-hand wall from door.
Courtesy of  Sir Nicholas Mander. 
Photograph: Ben Tatler.
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Our findings suggest that there may be something inherently interesting about this par-
ticular individual. Such an interest may result from the visual appearance of the human 
figure — perhaps he is in some way more salient than the other individuals — or from his 
positioning on the same wall as the door and the first person that observers will walk past as 
they enter the room. This individual is likely to be Jacob, and as such is an integral part of 
the story, but it is unlikely to be his role in the story’s narrative that made him interesting to 
our participants, because when they were informed about the narrative in the painted cloths 
this individual was no longer looked at more than the others. Rather, it would appear that 
alerting participants to the narrative in the painted cloths resulted in roughly equal amounts 
of time spent looking at each of the ten characters (although perhaps human figures 1 and 3 
were not looked at as much as the others in this case).
Discussion
In summary, then, we found that both the previous experience and expertise of the par-
ticipants and the information with which they were provided prior to entering the room 
influenced where people looked once inside the chamber. Those without previous knowledge 
of the cultural and historical significance of decorative textiles within historic spaces (that 
is, our non-expert group) spent no longer looking at the painted cloths than they did at 
furniture and objects within the room during their first entry (when given no information 
prior to entry). This finding suggests that the painted cloths did not inherently attract 
attention more than furniture or other objects, with profound implications for the status 
of ‘decorative art’. Given their scale and vivid visual quality (in terms of form and colour) 
it is surprising that they did not seem to receive more attention than other aspects of the 
room; it was only once information was provided to direct the participants to aspects of the 
painted cloths that these were looked at more than furniture or other objects. In contrast to 
Fig. 10. Proportion of time looking at painted cloths that was spent on each of the ten 
people depicted in the painted cloths for each of the four types of prior information given 
before entering the room. Error bars show one standard error of the mean (SEM).
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our non-experts, the expert group spent more time looking at the painted cloths than they 
did at any other aspect of the room, even on their first entry when no information had been 
provided to direct them to these items. This result demonstrates the influence that previous 
knowledge has upon how people distribute their attention. Understanding the cultural and 
historical significance of the painted cloths is enough to profoundly influence how people 
viewed the contents of Queen Margaret’s Chamber.
Why might it be that non-experts did not look at the painted cloths as much as the 
experts? One possibility is that without previous knowledge of their significance, the walls 
and their coverings were effectively treated as part of the ‘background’ in the room by the 
non-experts. Laboratory-based studies of how people view images have suggested that 
participants spend more time looking at foreground objects than background, and are bet-
ter able to detect unexpected changes to foreground than background in images.46 Indeed, 
recent research into the factors that guide viewing in images of scenes suggest that viewing 
strategies are likely to centre around objects in the depicted scenes,47 and studies of natural 
behaviour in real world environments show that the vast majority of time is spent viewing 
(task-relevant) objects in our surroundings.48 In our study, background elements such as the 
window, ceiling and floor were very rarely looked at by any of our participants. However, 
our data do not support the notion that the non-experts were essentially treating the wall 
coverings as part of the background: the painted cloths were looked at far more than the 
other background elements of the room such as the window, ceiling and floor, or indeed 
non-covered parts of the walls. Rather, the painted cloths were looked at for a similar 
amount of time to the furniture and other objects, suggesting that they had the status of 
objects in their own right.49 It is important to note that this result might be applicable only 
to the painted cloths in Queen Margaret’s Chamber. This particular textile scheme falls 
somewhere between overall pattern and narrative structure: the ‘narrative’ is not an obvi-
ous sequential arrangement of a series of scenes (as is often found, for example, in sets of 
Renaissance tapestries) but rather a slightly arbitrary arrangement of dislocated episodes. 
A more ordered series of pictorial scenes might result in a different amount and pattern of 
inspection by viewers.
For both our expert and non-expert viewers, being given information that directed atten-
tion to aspects of the painted cloths had a strong influence on viewing behaviour within 
the room. Whether directed toward the material, rarity, or narrative content of the cloths, 
both experts and non-experts spent the vast majority of time within the room looking at 
the painted cloths, with very little time spent looking at any other content of the room. 
The differences in overall allocation of attention between experts and non-experts that were 
found during the first entry to Queen Margaret’s Chamber was to a large extent absent 
once information about the painted cloths was presented to participants: only when the 
information focused on the materials from which the cloths were made did there appear still 
to be a difference, with experts looking for longer than non-experts at the painted cloths in 
these circumstances. For both groups of participants, prior information about the narrative 
of the depicted content of the painted cloths resulted in more time spent looking at them 
than any other type of information given. These results extend previous laboratory-based 
demonstrations that instructions and information provided to participants prior to viewing 
an image can influence how people view it.50 They show, for the first time, the profound 
effect that a range of different types of information given prior to viewing a real-world 
environment can have on the manner in which people explore it.
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Expertise and information provided prior to room entry also influenced how attention 
was allocated within the cloths. For both experts and non-experts, as much time was spent 
looking at foliage (and, in the case of non-experts, background landscape) as was spent 
looking at people in the painted cloths. This result is surprising from a psychological and 
artistic point of view. Images of scenes depicting people within them typically result in 
more fixations directed toward the people than other content in these images, whether the 
scenes are depicted photographically or non-photographically.51 This result raises signifi-
cant questions about the relationship between the elements of the textiles (and, indeed, of 
images more generally) that we would probably categorise as landscape or pattern, and 
pictorial or figurative subject matter. The landscape or pattern parts of an artistic work 
are often considered of secondary importance to the figures, and we tend to think of them 
as essentially a vehicle or setting. Our finding therefore apparently runs contrary to what 
might be expected in art-historical and psychological (or indeed biological and sociologi-
cal) terms. Art history tends to classify artworks by subject matter and interpret through 
iconography, so this equal interest in other visual features might indicate the significance of 
form in visual art, no matter what the precise nature of the motif might be. However, our 
finding may be due to the composition of this particular set of cloths in which the narrative 
is not especially prominent and the balance of figures to background is less significant than 
in other schemes. Participants may not have been able to discern the presence of an obvious 
intended ‘narrative’ in the cloths at all compared to other forms of narrative presentation 
(such as a series of framed paintings in a gallery); or they may have understood them as 
being structured by the prominent framing design of the landscape features which pace and 
organise the narrative. This raises the possibility that people may negotiate these cloths as 
they do written narrative — as a combination of human action and contextual description. 
Further research could focus on a wider range of narrative scenes in different types of tex-
tile hanging to see whether this interesting finding is more widely applicable. It would also 
be important to establish the distinct ways in which participants interacted with different 
visual elements — did they move closer to the background in order to assess the quality of 
the cloth or painting, for instance, or to the figures in order to establish their facial features?
The attention paid to human figure 10 is especially intriguing, and the nature of his 
appeal to viewers warrants some further consideration. This figure received more viewing 
time than any other for all conditions except for the situation in which participants were 
informed about the narrative content immediately prior to entering the room: in this case 
the time spent looking at 10 was similar to that spent looking at other figures. The character, 
probably intended to represent Jacob, certainly possesses a commanding presence within 
the room. His clothing is striking, with pale undergarments showing through his bright 
red outer garments, and he is framed by a large pale tree trunk immediately to the right of 
him. His beard and hat suggest an eminence which sets him apart from the other figures 
by stressing his authority, as does the gown which forms the top layer of his clothing. In 
addition, he appears to have been painted on a slightly larger scale than the other figures, 
although the same could also be said of Joseph (human figure 9), who accompanies him 
on this wall. The grouping of these two figures with the building above their heads, and the 
peak of the mountain above that, additionally frames them in a deliberate and significant 
gesture of greeting. The fact that only one of these figures received particular attention, 
however, suggests that viewers were not noticing the interaction between them, and were 
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not therefore especially interested in trying to work out the narrative information the scene 
was intended to convey.
It is also important to note how the positioning of the figure of Jacob might affect par-
ticipants’ engagement with it. It was possible to get much closer to some areas of the cloths 
than others as a result of the furniture contained within the room. Unlike Joseph, no part of 
Jacob was obscured behind the chest of drawers. Thus not only was the entirety of Jacob vis-
ible, but participants were able to approach closer to this figure than to many of the others. 
Given what we know from inventory evidence about the high numbers of pieces of furniture 
kept in chambers in this period, this must have been a common issue with such large-scale 
narrative textiles.52 It may suggest that the ability to view at close range encourages longer 
and more detailed viewing behaviour. His position just to the right of the fireplace made him 
the first figure that participants walked past and, perhaps more significantly, the last on their 
way out, which may itself have resulted in more time spent looking at this character than 
subsequently encountered figures. It is therefore unclear from the present data why Jacob 
was looked at so much more than the others in most conditions, and it could be any one or 
combination of several factors including: the low-level conspicuity of the figure (pale cloth 
contrasting with red outer garments, and red outer garments contrasting with surrounding 
green foliage), the size of the figure (being larger than others), the artistic depiction of his 
seniority, the artistic framing of this individual and his role in interaction with Joseph, or 
the physical placement of the figure within the room.
Implications for Historians and Heritage Professionals
An aim of this experiment was to identify the way in which individuals unfamiliar with the 
painted cloths or the room in which they were displayed inspected them in the first short 
period of their viewing. We hoped that our findings would inform us about the impact 
such textiles may have had on their original audiences. However, the strong influence on 
present-day viewers of both previous expertise and information provided prior to entry 
highlights the difficulty that we have as modern researchers in attempting to uncover how 
early modern individuals would have viewed these interiors.
Viewing behaviour is profoundly influenced by knowledge and goals when in an envi-
ronment, and therefore, if we are to understand the manner in which early modern viewers 
would have viewed an environment, we must first comprehend (and indeed recreate) the 
knowledge and goals of those original viewers. In practice, of course, this is not possible in its 
entirety: we cannot strip away modern understanding and experience from participants, but 
we might be able to reconstruct aspects of the prior information that would have informed 
the viewing of domestic interiors in an early modern context. We need to pay attention 
to framing information, as even supposedly neutral viewing processes are subjective and 
open to manipulation. We should do so at a cultural level, with respect to the information 
which was in general social circulation with an intensity and volume that suggests it was 
brought to bear on interpreting such imagery — in other words, through print media 
and to a lesser extent sermons, plays and other public performances. We should also pay 
attention to the ways in which information circulated at the level of specific communities, 
investigating local social interactions that it might be possible to reconstruct and relate to 
particular decorative schemes.
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It is likely that distinct groups of early modern viewers would have had very different 
levels of skill or familiarity with painted cloths such as those at Owlpen Manor; as we have 
seen in the present study varied understanding of the importance of decorative textiles in 
historic interiors is associated with very disparate viewing behaviour. In order to understand 
such inter-individual differences in early modern viewers, more work is needed to identify 
the social function of decorative textiles, the space and events in the context of which they 
are likely to have been viewed, and the expectations and resonances that both might raise. 
Doing so would, however, be contingent on the potential of future work to articulate the 
extent to which domestic interiors were similar to one another in the period, at the points on 
the social scale at which such textiles are likely to have been displayed — evincing a shared 
aesthetic language and set of priorities — or innovative and likely to create surprise. How 
familiar would friends, family and neighbours have been with this type of textile when 
they viewed it for the first time? How might the quality and duration of looking change or 
fade over repeated periods of time and daily exposure? At what point, if at all, might such 
furnishings stop being noticed?
As these findings indicate that the dynamic between image, narrative and material in 
early modern painted cloths is malleable and susceptible to manipulation, as such they also 
have implications for the interaction between audiences and decorative textiles in a museum 
or heritage setting. It is clear that different individuals will engage with historic material in 
very different ways depending upon their prior understanding, but providing information 
to viewers to some extent overrides these inter-individual differences, placing viewers on a 
more common ground for viewing the historic material. The strong effect of information 
provided to participants before entering the room highlights the impact that supporting 
material such as text provided alongside exhibits has upon the manner in which the viewer 
engages with historic spaces. It is, however, also worth noting the significant level of personal 
engagement which was involved in this process in our experiment — this was not a passive 
potential engagement with a textual label. If information directs attention so influentially 
when given sequentially, then it will be important to investigate ways of communicating 
with audiences that allow them to experience the same space sequentially in more complex 
ways: that is, by providing an opportunity to view an exhibit or space more than once, but 
with distinct information given before each viewing, the viewer can be directed to various 
aspects of historic spaces upon each viewing and thus build up a very different and deeper 
understanding and perception of the material than would be possible from a single encoun-
ter. This is very different to the process of, for instance, providing the kind of information 
about biblical stories which modern audiences may no longer bring into a space with them. 
Rather than trying to replicate early modern ways of seeing, such sequential presentation of 
information to audiences aims to develop a richer modern interaction with the relationship 
between textiles and the spaces in which they are displayed.
More work is now needed to further test, extend and refine the findings, and the ideas 
developed in these final sections, in relation to different participant groups and diverse kinds 
of decorative textiles within a domestic setting. Such further research should track body 
movements alongside eye movements, in order to understand how the latter correspond 
with the physical dynamics of the space. We observed, but did not measure, that individu-
als within the two groups of participants viewed the room and the cloths in very different 
ways, with some individuals spending a substantial amount of time in close proximity to 
the surface of the cloths. A sense of the distance from the objects viewed would be useful 
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in telling us more about viewing in real-world environments, indicating particular strategies 
linked to the nature of participants’ interest and engagement. Understanding how eye and 
body movements together reflect degrees of knowledge and interest could have significant 
implications in museum and heritage practice because it could inform the development 
of modes of presentation that are visitor-led, so that generic interpretation would not be 
imposed on all visitors; instead gradations of tailored information could be prompted and 
initiated by the ways in which people move and look. Tracking movement will also suggest 
the routes the participants take around domestic spaces, linking ways of seeing to spatial 
interaction and offering opportunities to devise in an informed way visitor routes that 
direct attention to specific points of interest and deepen engagement with lived domestic 
experience as a result.
Appendix 1. Scientific Discussion of Method
Participants
Fourteen volunteers took part in this study. Seven were members of the AHRC-funded net-
work ‘Ways of Seeing the English Domestic Interior, 1500–1700: The Case of Decorative 
Textiles’ and the other seven were undergraduate and postgraduate student volunteers.
Design
For each participant we varied the information provided before entering the room (no 
information, information about the material of the hangings, rarity information, narrative 
information) on each of their four entries to the room. In combination with the two differ-
ing groups of participants in terms of their background knowledge about the importance 
of decorative textiles in historic domestic interiors, our study therefore had a 4 (prior 
information) × 2 (participant group) experimental design. Here we refer to participants as 
experts if they have knowledge of the cultural and social significance of decorative textiles 
in historic domestic interiors (the network members) or non-experts if they have no spe-
cific knowledge about the cultural and social significance of decorative textiles in historic 
domestic interiors (the student volunteers).
Materials
The information provided before entering the room was in the form of sentences typed 
on cards. These statements highlighted the material from which the cloths were made, the 
rarity of the painted cloths and the story depicted on the painted cloths.
Eye Tracking
Participants’ eye movements were tracked using one of two Positive Science LLC mobile 
eye trackers, which allowed free head movement. Each tracker has two cameras mounted 
on the frame of a pair of spectacles (Fig. 4a): one records the scene from the participant’s 
point of view (scene camera), the other records movements of the right eye (eye camera). 
Data from the cameras were recorded using two camcorders housed in a waist pack or back 
pack worn by the participant.
The videos were later rendered using the Yarbus software provided by Positive Science 
LLC (Fig. 4b). Gaze direction was estimated using Yarbus, which tracks the pupil and 
corneal reflection. Calibration involved asking the participant to look at the centre of an 
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experimenter’s palm, while the experimenter held it in front of his chest. Participants were 
asked to tilt their heads up and down then left to right, while they remained fixating on 
the thumb. Calibration was repeated after the task in order to check for tracker slippage 
during testing. Eye-movement data were collected at 30 Hz with a spatial accuracy of about 
1 degree.
Procedure
Each participant was tested separately. First, the participant was escorted to a ‘set-up room’, 
adjacent to Queen Margaret’s Chamber. The eye tracker was set up and calibrated. The 
participant was informed that they would be required to enter and look around the exper-
imental room four times. The participant was brought to the closed door of the room and 
instructed to step inside and look around for as long as they wished. Upon exiting the room, 
the door was closed and the participant was given an envelope with one of the information 
cards inside. They were asked to open the envelope, read the sentence on the card and 
hand back the card to the experimenter before re-entering the room. This procedure was 
then repeated twice, so that the participant had looked around the room four times and 
read all three of the information cards. The order in which the cards were supplied varied 
between participants to ensure that any difference in eye-movement behaviour between 
our information conditions was not due to familiarity with the room. Two of the six pos-
sible order combinations were used three times and the other four combinations were used 
twice. After the fourth visit to the experimental room the eye tracker was removed and the 
cameras turned off.
Analysis
Eye-tracking data were manually coded offline by the authors and two volunteer research 
assistants. Eye movements (saccades) were detected manually using deflections of the iris 
in the video overlay of the eye in the eye-tracking video.53 The minimum detectable saccade 
size using this method was 0.5–1 degree. There was no minimum fixation duration crite-
rion. Manual coding involved noting fixation locations for the first minute (1,800 frames) 
of each viewing of the experimental room. For any fixations away from the painted cloths 
the coders simply noted the item the participant was looking at or the area (for example, 
‘Floor’ or ‘Ceiling’) if no item was fixated. Fixations on the painted cloths were divided 
into several categories. Any looks to leaves or trees were coded as ‘Foliage’ and looks to 
the mountains or sky were labelled ‘Background’. The human figures were numbered 1–10, 
the buildings were numbered 1–3 and the animals were coded by name. As well as fixations 
on the figures and objects depicted in the painted cloths, looks to the ‘Edge’ of the painted 
cloths and the ‘Top edge’ were coded.
There were three main levels to our analysis of the coded data. Firstly, we analysed how 
much time participants spent looking at different aspects of the room and how this varied 
across our between- and within-subjects conditions. Secondly, we analysed the variations in 
looks within the painted cloths only. Finally, we focused on fixations to the human figures 
depicted in the cloths.
All analyses were run as mixed design analyses of variance (ANOVAs) using the ezANOVA 
function in the ez package for the R statistical programming environment.54 In all analyses 
participant group was included as a between-subject factor and prior information (from 
the statement read before entering the room) was included as a repeated measures factor. 
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For significant effects, generalised eta-squared (η2G) is reported as a measure of effects size. 
Significant interactions are broken down using Bonferroni corrected t-tests.
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